An in vitro ESR study of uncatalyzed rat liver protein-catalyzed spin-labeled phosphatidylcholine exchange.
ESR spectrometry has been used to study fatty acid spin-labeled phosphatidylcholine exchange from single bilayer donor vesicles to various acceptor systems, such as intact or differently treated mitochondria, phospholipid multilamellar vesicles or single bilayer vesicles. This exchange is catalyzed by soluble non-specific rat liver protein, first investigated by Bloj and Zilversmit in 1977 (J. Biol. Chem. 252, 1613--1619). Non-catalyzed phosphatidylcholine exchange has also been studied. Full inhibition of both mechanisms occurs with lipid-depleted acceptor mitochondria, while N-ethylmaleimide-treated mitochondria behave as good acceptors during catalyzed exchange but are in no way effective during spontaneous exchange. Non-catalyzed exchange does not take place with phospholipase D-treated mitochondria as acceptors, while the pure catalyzed mechanism is inhibited by 28%. Neither multilamellar nor single bilayer phospholipid vesicles exchange spin-labeled phosphatidylcholine in the absence of protein, the former being a poorer acceptor system than the latter during catalyzed exchange, when this activity is 31 and 80%, respectively, of that of intact mitochondria. The hypothesis is made that the spontaneous mechanism is active among intact natural membranes and could be of some importance in vivo. Furthermore, the biomembrane protein moiety is assumed to be involved in the catalyzed exchange more as a phospholipid spacer than as a binder between the exchange protein and the membrane involved. Phospholipids, on the contrary, appear to be important for both functions.